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DETAILED ACTION 

Response to Arguments 

Applicant's arguments filed 1 1-8-04 have been fully considered but they are not 
persuasive. 

1. The applicant is required to send a signed OATH/DECLARATION specifying 
the inventor's citizenship. 

2. The applicant's amendments to the drawings, abstract and specification 
overcome the examiner's objections 

3. The applicant argues: 

". . .Monte teaches a communication system in which he designates the entire 
coverage of the satellite a beam and further designates the individual beams as sub-beams. 
According to the present invention, the individual beam coming from a single antenna is the 
basic beam and that single beam is divided into sub-beams. In short, the sub-beams in Monte 
correspond to the basic beam in the present invention. Given that difference in definition, it is 
clear that the present application takes Monte a step beyond its teachings and further divides the 
sub-beams" in Monte. On the basis of applicant's definition in the specification and as clarified 
herein, Applicant has divided the basic beam (sub-beam in Monte) further into what Applicants 
call sub-beams for the purpose of reducing the gain difference between the peak value and the 
gain at the sub-beam edge, thus reducing the antenna aperture size. This further division is not 
taught by Monte, thereby avoiding anticipation. Moreover, the concept of further division is not 
obvious to one skilled in the art. Applicants are prepared to refer to its sub-beams as micro- 
beams throughout the disclosure and claims, if the Examiner would find this terminology 
clearer..." 

The examiner notes that the claim is broadly written and hence open to 
interpretation. The applicant's "discussion" above is not an argument but merely their 
interpretation of their claim - therefore, they should amend their claim to better define 
that which is being disclosed. Monte teaches a beam and component sub-beams which 
reads on the claim, hence the rejection is correct (and anticipates even further division 
of a beam/sub-beam into smaller parts). Further, the statement that "...Applicant has 
divided the basic beam (sub-beam in Monte) further into what Applicants call sub-beams for the 
purpose of reducing the gain difference between the peak value and the gain at the sub-beam 
edge, thus reducing the antenna aperture size..." is again an interpretation and not found in 
the claim. 
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4. The applicant provides a "comment" for claims 2-4 and 13 are not arguments. 
The examiner notes that the Office Action provided column/line numbers for the 
rejection of these claims and thus stands behind that rejection. 

5. The applicant argues (for claim 7) that: 

"...This claim defines further the concept of sub-beams (micro-beams) as filling the 
whole area of the basic beam, thus the contiguous nature of the sub-beams (micro-beams). The 
way the sub-beams (micro-beams) are structured is to produce the smaller differential between 
the peak gain and edge gain. This may not be achieved using Monte's shapes for the sub- 
beams...." 

The examiner notes that this above statement is a comment and not an 
argument. The Office Action showed where Monte taught that which was disclosed. 
The statement regarding ".The way the sub-beams (micro-beams) are structured is to 
produce the smaller differential between the peak gain and edge gain. This may not be 
achieved using Monte's shapes for the sub-beams...." is not disclosed in the claim and 
thus is an interpretation of the claim. 

6. The applicant argues (for claim 16) that: 

".. .The number of sub-beams in Monte is more or less arbitrary, where the number of 
basic beams and sub-beams (micro-beams) in the present invention is dictated by the contiguous 
nature of the basic beams and sub-beams and the frequency re-use structure. .." 

Again, this appears to be a "comment" since the applicant is interpreting an 
outcome versus what is disclosed in the claim. The examiner's rejection still stands. 



Oa th/Declara tion 



It does not identify the citizenship of each inventor. The citizenship for Amir 
Zaghloul is not listed. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claims 1-4, 7, 13 and 16 rejected under 35 U.S.C. 102(e) as being anticipated 
by Monte et al. US 6,101,385 (hereafter Monte). 

As per claim 1 , Monte teaches a method of communicating via satellite in a 
system comprising a satellite having a first type antenna capable of transmission of 
communication signals to a region on the earth's surface and a plurality of earth stations 
disposed in said region, each earth station having a second type of antenna capable of 
reception of said signals (Title, Abstract and figure 3 shows satellite #20 communicating 
with both earth stations #23 and mobile users #30 and C2, L66 to C4, L17), said 
method comprising: 

Transmitting from said first antenna multiple sub-beams within bandwidth 
allocated to a basic spot beam to said plurality of antennas in said region (C1, L31-45 
teaches re-use of allocated bandwidth, via spatial diversity, that divides the service 
region into sub-regions and employs separate smaller sub-beams to serve each sub- 
region. Also see figures 1-2 which discloses a spot beam divided into smaller sub- 
beams and is described in C1, L46-62 and C2, L3-20). 

As per claim 2, Monte teaches claim 1 wherein the sub-beams are transmitted 
within the frequency range of said basic spot beam (C1 , L31-45 and C2, L3-20 teaches 
one beam which is divided into sub-beams to re-use said one beam's allocated 
bandwidth which inherently would use it's same frequency range. Also figure 3 shows 
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the earth station uplink being 5091-5250Mhz and downlink being 6875-7055Mhz which 
constrains the frequency range for one or more signals being transmitted from earth 
station to satellite). 

As per claim 3, Monte teaches claim 1 wherein said sub-beams are transmitted 
in a plurality to form a cluster wherein said cluster has same coverage area in said 
region as said basic spot beams (abstract, figures 1 and 2 show a spot beam being 
divided into a cluster arrangement which serves the region as that of the spot beam, C1 , 
L22-62). 

As per claim 4, Monte teaches claim 1 wherein said sub-beams are transmitted 
by use of a phased array antenna (C1 , L60-62). 

As per claim 7, Monte teaches claim 3 wherein said clusters are transmitted so 
as to form a coverage area, said coverage area is a contiguous area defined by a 
matrix, where each facet of said matrix has interlocking borders, said borders defined as 
the contours of said spot beam (figures 1-2 show a spot beam that is divided into a 
coverage area cluster defined by a matrix [eg. is numbered] with interlocking borders 
that cover the contours of the full spot beam. The examiner notes the comparison of 
this claim and the applicant's figure 2a showing a spot covered by concentric circles to 
Monte's figures 1-2 which provide similar coverage and hence read on the claim). 

As per claim 13, Monte teaches claim 4 wherein said transmission originates 
from a low or medium earth orbiting system (figure 3, LEO satellite #20, C4.L1-5). 

As per claim 16, Monte teaches claim 1 wherein said sub-beams number 4 or 
more (figues 1-2 show more than 4 sub-beams). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 6 rejected under 35 U.S.C. 103(a) as being unpatentable over Monte as 

applied to claiml above, and further in view of Dent US 6,377,558 (hereafter Dent). 

As per claim 6, Monte teaches claim 1 but is silent on wherein said sub-beams 
require less peak gain than said basic spot beam. 

Dent teaches that a beam using the whole aperture (eg. a basic spot beam) the 
beam gain would have 6 dB more times the peak power/gain of a beam not using the 
entire aperture (eg. a sub-beam) which will therefore have less peak gain (C6, L35-47). 

It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to modify Monte, such that a sub-beam requires less peak gain 
than a basic spot beam, to provide means for controlling gain based on using a spot 
beam or sub-beam as the situation dictates. 

Claims 14-15 and 17-19 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Monte as applied to claiml above, and further in view of Eguchi US 5,594,460 
(hereafter Eguchi). 

As per claim 14, Monte teaches claim 1 but is silent on said basic beam has 3 
or more dB of gain drop. 

Eguchi teaches an antenna array system (title) whereby a single element/spot 
beam (figure 5, #20) has a broad 3 dB beam width (eg. gain)[C6, L42-47]. The 
examiner notes that 3dB beam width is the width of the beam (eg. the spot beam) that 
will have 3 dB of gain. 
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It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to modify Monte, such that said basic beam has 3 or more dB of 
gain drop, to provide means for the antenna to have sufficient gain as a basic beam 
while suppressing losses and phase jumps (per Eguchi, C6, L50-55). 

As per claim 15, Monte teaches claim 1 but is silent on said sub-beam has less 
than 1 dB of gain drop. 

Eguchi teaches an antenna array system (title) whereby a single element (figure 
5, #20) has a broad 3 dB beam width and multiple "targets" can be covered by anyone 
of the beams b0-b5 with a drop in gain of 1 dB or less (C6, L47-50). 

It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to modify Monte, such that the sub-beam has less than 1dB of gain 
drop, to provide optimal RF communications link when using sub-beams by only having 
a 1dB drop in gain or less while suppressing losses and phase jumps (per Eguchi C6, 
L50-55). 

As per claim 17, Monte teaches a communication system comprising a satellite 
having a first type of antenna capable of transmission of communication signals to a 
region on the earth's surface and a plurality of earth stations disposed in said region, 
each earth station having a second antenna capable of reception of said signals (Title, 
Abstract and figure 3 shows satellite #20 communicating with both earth stations #23 
and mobile users #30 and C2, L66 to C4, L17); 

A phased array antenna (C1 , L60-62); 

A digital beam former that produces multiple sub-beams within the parameters of 
a basic spot beam (C10, L21-31 teaches phased array and L58-64 teaches connection 
between array elements and beam-former network/hardware, also see figure 4. Sub- 
beams disclosed in C1, 30-62); and 

But is silent on an aperature sized to produce sub-beams with a gain drop of 
less than 3dB. 
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Eguchi teaches an antenna array system (title) whereby a single element/spot 
beam (figure 5, #20) has a broad 3 dB beam width (eg. gain)[C6, L42-47]. The 
examiner notes that 3dB beam width is the width of the beam (eg. the spot beam) that 
will have 3 dB of gain. Eguchi also teaches an antenna array system (title) whereby a 
single element (figure 5, #20) has a broad 3 dB beam width and multiple "targets" can 
be covered by anyone of the beams b0-b5 with a drop in gain of 1 dB or less (C6, L47- 
50). 

It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to modify Monte, such that the sub-beam has less than 1dB of gain 
drop, to provide optimal RF communications link when using sub-beams by only having 
a 1dB drop in gain or less while suppressing losses and phase jumps (per Eguchi C6, 
L50-55). 

As per claim 18, Monte in view of Eguchi teaches claim 17 and said antenna and 
digital beam former are installed on a satellite (figure 4 shows antenna and beamformer 
hardware installed on satellite, C10, L21-64). 

As per claim 19, Monte in view of Eguchi teaches claim 18 and said satellite is in 
low or medium earth orbit (C4, L1-7). 

Claim 20 rejected under 35 U.S.C. 103(a) as being unpatentable over Monte as 
applied to claiml above, and further in view of Norin et al. US 6,434,384 (hereafter 
Norin). 

As per claim 20, Monte teaches a satellite antenna (abstract and figure 3, #20) 
comprising: 

A phased array antenna (C1 , L60-62); 

A digital beam former operatively connected to said phased array antenna and 
adapted to produce multiple sub-beams (C10, L21-31 teaches phased array and L58-64 
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teaches connection between array elements and beam-former network/hardware, also 
see figure 4. Sub-beams disclosed in C1, 30-62), 

But is silent on each said sub-beam having a gain that at its peak is 
approximately equal to an edge gain. 

Norin teaches the smaller a beam's peak-to -edqe gain differential, the higher will 
be the signal quality towards the edges of the service area (C6, L50-58). Hence the 
examiner interprets Norin's "small differential" as reading on the applicant's 
"approximately equal" language. 

It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention to modify Monte, such that the peak gain is approximately equal to 
the edge gain, to ensure higher signal quality towards the edges of the service area. 

Allowable Subject Matter 

Claims 5 and 8-12 allowed. The applicant has amended per the examiner's 
recommendation. 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen M. D'Agosta whose telephone number is 703- 
306-5426. The examiner can normally be reached on M-F, 8am to 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bill Trost can be reached on 703-308-5318. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Stephen D'Agosta 
PRIMARY EXAMINER 
3-7-05 




